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ABSTRACT 

PURPOSE: To more elevate the crystallinity of a crystalline Si film 
obtained by irradiating a laser beam on an amorphous Si film by 
heat-treating this film enough to crystallize and holding a sample within a 
specified temperature range from the heat-treating temperature during 
irradiation with the beam. 

CONSTITUTION: A glass substrate 601 is prepared and silicon oxide film 602 
of 300 angstroms thick is formed as a base film thereon. Amorphous Si film 
603 of 500 angstroms is formed. The substrate may use a Corning 7059 glass 
substrate. Then, an amorphous Si film 603 of 500 angstroms is formed. Heat 
treatment is applied to crystallize this film, thereby obtaining a 
crystalline Si film 607. The heating temperature in this treatment may be 
450-750 deg.C. After obtaining the film 607, a laser beam is irradiated to 
more accelerate the crystallization, using a laser treating apparatus. 
During irradiation with the beam, the sample is held within plus or minus 
100 deg.C from the heat-treating temperature 
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1 

[■1**1] uo»«ia*«ib#a*3t*ii«:ttftft:*-B- 

*tf U 

ffiffiU— tf— JtOfii*t^flC*V»T, St**ttii5832JD&aaa 

t^i/- tf-saa^te. 

gig c *5 n-cusiMt * ft&a*K tc » u t u— tf— # 

-r* »f-«ia*ac. 

-if— aas^i*. 

-r * ><*> a a *ff ^ xg t. , 

Wffi5F*E!»-f *>ja«aA$nfc««tci^— tf— 

tilit. 

mTiSU— !f— Jt©H8S*^f»:4s^T, K^ttWffiJD^Saa 
B#©MSO± 1 0 0*CKrtlC#fcnTl^5 
Tl> U— tf-«L3#Hs. 

wim^m.^ * yfimxznrzmmz v— tf — 

f^> U— tf-&a2rffi. 

mm<M& A«-a<£ £ icb&ss n-s z\ t z^WLt? z> v— 
■tf-Ma^te. 

[1***7] *A«a*MKl»L,T. M©f-AM 

t*-r* u-if-3fc*mE#flR&*m©-#0»5fls* 

nfcSg^Sr»@^«gS<t:$i±-5^-ffirfeoT. BAKU— 
1f— JfcWflBtttt. #BBWffi©iBJE*4 5 0t6l±©aS 
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2 

So 

[0 0 0 1] 

1f-3tOBl*tfwJ:oX***K:»UT#a7-— ;PftlS 

[0 0 0 2] fl£*J:D. *i#C»LTU- !f— 3fcftJH 

T(r>*. #J;U£, y7X?CVDSi:i-5T^7XiS 
±fcjS*Sftfc#fl*&*« (a-Sil) tC^LTU 

— tf— **j»»-r*ca:K:«tt>Tttatt3t*itk:aBdE-r 

i©«t5ftW— tf-^*ffl^fc#S7^— ;U 
Sffi. tf-3tft«Wt-r»*«tUTf4, *ffl 

■ AKiSWJITe— 5 1 2 3 8^*CEtS*lTV> 

[0003] u-*?-mz&z>&m7--)\<®Mn.. t 
sfcu— tf— ye©BiWK«t**a*a*iio» 

[0 0 0 4] 

30 Wte. Tm\z^-T9^ / Pts.< ifc— 56l±S»ftT5 

(1) u— +f— ft©H8jttc«fc*¥»#^©7— — 

(2) *AHS*^WU— !f-Jt©flaS*lwJ:oT#e 
[0 0 0 5] 

[^S^»*-r-5fc«?)»^g] *i«tTBSt«»W 

tsilt. &XM\z&^TM£kltt£titz : &mmzZil, 
40 XU— tf— 3t*flB*t-r*lSi» L- fltEU— tf— 

i o o*cuirtt«fcnrt»*^ts:#gifr*. 

[0 0 0 6] ±IS#lfifcK:*5^T, i)Df^5aaP#C>Ma<hb 

tii, 4 5 o*c~7 5 o"c©ias*a*?-r4ci<i:^-t?s 

•5. 

[0 0 0 7] C»aK©±ISttS«©iHIUiflElC«fcoT 

SO T« #7XS1££ffl^£:*§-&KWU 5 5 0-6 0 Oti 
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[0 0 0 8] 1/ — if— JtOBBM'NrtCtsWSiPJRaft'b. 
5 5 Or— 6 0 OTCSffiT^Ct^ff 4 50 

X:8*<B»«*>&^M&TlSJBl;:£*. 5£oT, 5 5 0 

[0 0 0 9] Sfc*K|ffl»TIB*'rsftS056^tt, 6 0 

-if-#<&HB*tP*fc*^T* tt»ttmKflUi»ia«Wfoa 

[0 0 10] Sfc*K«l»"CBB*-r*ffl©«§Btt. SP^ 

tf-jt*!H*t-r*xa£, ^ft, wiau 

fto± l 0 0 ( CJWP t g('«fctiTV^c^^4#SS < h'r^o 

[ooii] sfcffl<o*sc!)«riEJ4, iPi^Ms^ssb^ 
E#ft*s*Kft«a<ts**xsi, »xs-e«a<t 

ff.ixat. WE^Ftt«-r*>* s ftA*n&«[«icu- 

«-p#ic^^T, u.m\*mzmmf&mm<Dum<D± 100 

[0 0 12] ftfcffi(0«*©«flEJC*^T, 
E#aKa**^-^6ft6^tffi36^T«?fc#»Sl± 

SOJSS&4 5 orJWi^ia^tCiaf^bTff^n^Cch 
[0 0 13] .±E*fiKK:i5^T\ «±Olf— A£JB#C» 

oss (so^as) ©ft#ttfi6ootsai:MiBs 

ft*. l^lC^MH S«<Z>»«£<fcoT|gffiSft 
[0 0 14] 

[0 0 15] El 1 - 0 3 IZ&^T* 1 0 lt^$n^(^) 

if— jt*Mi*rsa«oai5iiiR^fpHxa^* 

0«»0»Mh7>^X^^JgfiE$n*:*S 10 0^ 
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4 

»;R#-fey M05 (CiRiWSnfc«liTiR«>6nTl\ 

-5c sis^jffiAffista^ i o i tcs«s^aB^e>ffiUAn 

[0 0 16] 1 0 2TSSftSOH SIS^gMF^tC^ 

tSfcftOP^y 1 0 6 SiAT^§. Z<DU 

spy h7-A 1 0 6ttinftt#8*rt«bT:fcD, 

[0017] sfcnsuifiofii^fctfflcj^-f 

^>K^S-C&D, □#7h7-A<i:Sfi<i:Ofi:i^t) 
it * IE*g tcff O fz * ft £ o 

[0 0 18] 10 3TfSn5SH, U— !f— 
K»LTMttT*;fc»<B£T**>. CK^TteU U— If 
-JHItS«l 0 7*6W**anfclx— !f-3t 1 08$& 
J&:&3S£>>gcl 5 OS^LT, SS/^M^ft^X^-v 5 1 

[0 0 19] I — 1f-I»8ai0 7H MitfKrF 

Sfic+'fe>9 L Oi||«tf— Atc««sns, 
[0 0 2 0] 10 4tiShSSIt Sffi (K») ftSP 

n^o ftfc*Ki o omm^m a&mn 

30 m^w i i oiz&^Tffijzvum^mmznzo mm 

100tt'J7H 1 l±JCiRiSrt£*lT&D, 

1 1 S±TS1±, MitS 10 2 WOOtS-/ h 
7-A1 0 6 \z£-oT. »S1 0 OftftiHSiarSCia* 

[0 0 2 1 ] ftaJ4«BBSn&*Jfi**b, 1 

5-1 1 8 fCckoT«JE«J8, SS^ttSSStSttffifr 
§:^:«fl)o S£iLbT*^#>7 p l 
19-12 2«^^tlTl^o SfcS-^fctt, iKB<t 

40 112-114, 121 ^fAT^§. 

\t, y-f hA>^l 2 2- 1 2 44§ATfeD, ftS© 

[0 0 2 2] C«tBM2] **Jfi«K*^Ttt, *WM 

fTM^t S 1/— If — WM-fife&m ^T*R h 5 >S^X 

rai^^to £"T (A) tc^-TcJ:^tC^^XS1S6 0 

43 0 0 0 A^S$C7A7^S$:ffl^T«t^) e 13 
^XS1££bTte, ^J^^-Z>^7 0 5 9^7Xl 
50 SSffl^Ctd^fS. 
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[0 0 2 3] ^CfC^IIJtftffiR (a-SiW 6 0 3^ 
y7X^CVDft*fctt*EEJ»CVDftJCJ:oT5 0 0 
AOf^CSlt^o (B6 (A) ) 

[0 0 2 4] &Kiin»fflS*«U #I«Sfl6 0 3 
£3S S3Btt£*R6 0 7 COt^O 
JD^MS^, 4 5 Ot-7 5 OrgSCOSaTff *.tf«k 

£\ 6 0 OlCfitTcOjiaTff'SCt^BT**. £& 

mn&mffizg&fr. 5 5 O e CT4PtPp^(^ijaf^5a31^fT 
5. C3LT*S*ltt3£*IR6 0 7jW»Btt*. (B6 
(B) ) 

[0 0 2 5] maWttSfcck 0»Att3i*K6 0 7 «»t 
-Jfc*flH»U HS4tti*ll6 0 7«)tSllftSS6i:l!l 
[0 0 2 6] STB 6 (C) <8ttffi£Wr**« (Si 

») *«*»tsciRJWsnfc*-fcy h i o 5*a«<0«AJ» 

6 B f LT> y-f 2 2 SrBHW\ P#yh7- 

A10 6tC£oT, l«OSfil0 0*At7M0 5 
j^SKOltiU J82i£l 0 2fc»2i"r*. ^ity^h 

AVl^l 2 4&BBttP#y h7-Al 0 6 fcfiy#£tt& 
S«*iP»Sl 0 4(^21^. dtf>fS* JO&S10 4 

[0 0 2 7] ftl%£l 0 4tCg«£S8A^> Stfatfy 
h7-A 10 6 (CcfcoT, ^(7)SS«r*iry M 0 5 

n^siso^T^sp^M i o 4tciRJW"r*..*"ty f i 

0 5 JCiRjW$*afca«^T*iP»^ 1 0 4 KUBWfibifc 
fg, y< F/W:/ 122^124 

[0028] ^it, m^<omBwmmLrzm, f 

AMl/^ 1 2 4£gPj\ (CC-Cf4 5 0 0*0 

C)Ecofc*«&D#iy F7-AKcfcoT»3l£l 0 2t: 

bxy-r 2 4gB£>3o ssty-f kajv^i 

ZfztbCD^ 1 0 3 ^bxy< hJVVZfl 2 

3 £B!#£o 

[0 0 2 9] l/-if-3tli«ttSWtS i t)OSffl^, 
■T^o ZL^Tte, B6 (C) OttffitCfc^T, B®£>S 



( 4 ) ^Hf 8 -4 5 8 4 0 
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CS1SXf-yl 0 9*»»S*U— *f-3tt*flB»f 
£> e :uTOSfi7f-yl 0 9<©3^ib2Sttl 0 cm 

<DWl&* 5 0 0t:tZ«o^«^TU-1f--7 , d^flaS*€:fT 

[0 0 3 0] U-1f-jtt<D!M«*7«. ^hWyi 
2 3*BBW\ ailE*;W^-K«»Snfc*«ftP#y F 
7 -A 1 0 6 iCcfcoTJjfiit^ 1 0 2 £»aiT*. fit 
y-f 2 3^IB66^)o ^bT^ hAi^l 2 

;o 2*hw\ mwi^mxmmmi o l^oa-ty mob 
[0031] ±$z<Dmft*mr)M-?ch\z&o, urns 

^LT^TCDS^lC^-r^U-lf 
— 3t©BMt**3»T«, *-fey M 0 5 
■"'S*-fey F«S«0*8ASafcH^l 0 l*>&S«<0ft«K: 

[0 0 3 2] B6 (C) tC^T^tC, if— 3fc<Z>!H 
7 0 1 %&f&-?2>o (H7 (A) ) 

[0033] #K:y-f usiwKtbTWtt-rsBtfta* 

§17 0 2fcX/ty*»*fctt:75X'7CVDffiT?l 0 0 
0 A<Z>ff2fc:j5fclR"r£. #CfcX#>$^A£:0. 18w t % 
tWl/:7;Rr^AK 6 0 0 0A<?)S^l:lfSt 

hm®7 o 3^^^-r^ 0 y-fh*i7 0 3*Mifc 

30 ^-^acd^hl^JI 7 0 4 £^i&-r£o ^©Sttl 

©»Stt2 5 0 0 AgffitTS. ^SHfc®JJf7 0 4 

[0 0 3 4]'S5Wtt«<*> (--THU >-f :t 

>^gi:J;oTgftii:aAt^. y-f F«« 

7 0 3 fc-tOfll^Kftftli 7 0 4 t^X^t&o 
T, 7 0 5 t 7 0 9©«8l:^«ft-f * >*^A*n5 
u5Lty-^««7 0 5 tHW>«8 
40 7 0 9<h^gEI^l:M$n^o 

ficl«7 0 7 t*7ty KS«7 0 6, 7 0 8 

[0 0 3 5] f UT, U-1f— 3fc<BH8»£fT^ v— x 
^7 0 5 i F W>««7 0 9^PfSS^{t:ctaA$n 

>®^^<^ tf — 3tOfl8S**B 1 — B 3 il^TS 
gT:fT^ 6 SfcCOU— If— Jt<OHB»t3*5^^Ttt. S^S 
5 0 0 < C<7)aS^jbDl^b^:«fiiTfT'9 < , 
50 [0 0 3 6] U-if— Jt^BaW-^«fcS7X— JK7)»7 
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DST'7 0 0 0 A^JPSKlriSKTS. f tt?Liitns 
^IT, V-X*« 7 11iFW 7 1 2 £jgM§ 

Sffl^T«Stt5. *«(C*K*Ba4 I l-45^^T, 3 5 
orojbD^S^r lBtraSST^iit'cfcO, 07 (C) 

[0 0 3 7] (HJfi«3] #SRS*I 
tc»UTU— lf-*©BH*rSff5Ci»cJ:r3T. #*£a 

««*Jg/S;U ^<0fi«£:*iJfflbTSKh5>^**© 

[0 0 3 8] H8 JC*»ffi»-S^tt»ea^««>Tifili 

£-T#^XMK6 0 1 ±(3T»)«i:bTS!{fca*lR6 0 
2 SX/V^ffiKct'D 3 0 0 0 Ata/PSKfiKK'T*-. $ 
6JC#SKa*K6 0 3^50 OA^S^tC^^XTC 
VDft*fctt*ffi)ftCVDft-ej««l"r*. (H8 
(A) ) 

[0 0 3 9] f IT> Hl-H3t*-r*l«S:ffl^Tlx 
— If— ^BBItSfT'S. If— ftOJRWKIKbT 

t£J&£: 5 o ot^fiSfrJDibfc^iT, «fttttf>b 
— tf— #8 1 0*HffiO*frS^InJ3&**^!B]ta:Scfc 

5tcbT> si lt^^n^^ti^i (x-r— y) s 

1*TV><. d^idag^ 1 mm- 1 0 c m/»gS^) 
[0 0 4 0] i»tt<7)U--1f— 3t*8 1 lT?5SSn*«fc5 

8 12^68 1 3 t^^n^i ^ i:^i^fiWt>nT 
n<. cos i 3T*snafeaj5Efitt, 

tt»a««a*«J££ttT^£8 1 2 SXfcf^ 
fftW<. (B8 (B) ) 

[0041] £<oi&B*{k\z* tf—^Ba»snfc« 

fit, *tt©b— !f— 5fc8 1 0£8 i i"c*sns«fc 

n^T, 8 1 3"essn4S6aft**iiff it^< ks£ 

oT, *0»a**Ufcft*»fcXyir;l/7C**««*T 
3, ffi^T, *Saftbfc««8 1 4<7>*A8BK:*3l>T 
feu x^;i,««£ig;<T*C£>&*T£*o (H8 
(C) ) 

[0 0 4 2] £JLTC*3^iTdC0U— If— JtcoMWXS* 
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^Sttflxjwsnfc^-fey h i o 5 zmuoMAmthm. 
fcy< h/^ytt4TBH«**iT^5ttiBfr*. ^b 

T> y-f h/tj^l 2 2*BBW\ □#^F7-A10 6 

tab, ibh&si o 2ic#iii-r*. fiT^hnj^i 

2 4 *HW-D3Sy 10 6 S*afcS«S:in 

MS (soot:) Ka«*MfcTS<fc3fc^*ft]»3tt 

[0 0 4 3] AlMSl 0 4K:»«**A«» Wtfotfy 
h7-A 10 6 lC<£oT, &<aS«*#-fcy M05* 
SlfcOtHU im&S 1 0 4 KS^atT*. BLhOftflsftFJr 

tifc»«^T*traJ»S i o 4 tcrafrT^o 

[0 0 4 4] f LT, m«OPSPin**fi»bfc«, y-f h 

a*j^12 4$BH m^^fi* (c^T^soot:) 
JCJiofcafiSnsBy h7-A 1 0 6 iCcfcoTJgjii^ 1 
0 2Kl5ISaiT. COES, n#*y 1-7— AftfcrtiKS*! 
20 fcHUKt^SlCckoT, #»+*>S«tt5 o ot;fc#fcft 
*bTy-f 1 2 4BB»*. 

;^i2 3tn^ c<D3bpj||snfc*s«u-if-3t* 
BawT«>fc«><3!>si o 3ic»2£-r*. fiT^-f wt;u 

712 3 ^ffl^^o 

[0 0 4 5] b— If— )tttiR«*#"rst>©*ffl^i, ^* 
0||*©U--1f-3ttO«*IftIt*«xy--^l 

H8 (B) (BttilfcisHT, SMOS1g*ffliJ 
30 X^-^l 0 9*»»S*b— »f->e*8H«-r*. " 

T©***?-^ 10 9 ©j£»jSKfc 1 c m/^fT 

5 0 0t:tfft>fctt»T?b— 1f-3t©flia*tfT'5. 
[0 0 4 6] b-+f-?EOJH#M*7«* ^-f hA>yi 
2 3*H!tt. S«*;w^-»c«»*nfc*S*n3By h 
7-A1 0 6KJ;oT»2l*l 0 2\zWM-?Z>* flT 
y< 2 3£gB£>£, f IT^ KAj^l 2 

2*BBW\ S1££S&A8&ffi^l 0 \ n<Ofs^v MOB 

KiMfrr*. ^^iy^h;u^i2 2M«t§o 

40 [0 0 4 7] iBHOKifPSIftOil-r^itciO, jn&s 
lCiR«ftSnfc«»©S«^Tt»bTb-1f-3tOBBlt 
*fT5£i:*<T**. ^bT£T<BS«K:*rr£b— If 
-3t0>{H»d*Jlft7»* #-fc y M 0 5 K*Ktt<*n&S« 
£*>-fe*y h«S«co^AMtB^l 0 l^SSB^ffltc 

[0048] *mmm\z&^T\$. mm^i 0 4ici^ 

fc^Ottib, b— *f— #<Z>!K»*fT3Sl 0 3^»«£: 
50 »3lbJfi^SRF^e>*S&OS«*lIP»^ 1 0 4^680 
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fcBL, If— 3fcOBB*t&fT5£ 1 0 3 — ^cog^^M 

& ^x iwj — & *> <*> <t -r £ £ £ £ o 

[0 0 4 9] *«±Ktt, #ftKa*K*«»*SnT45 

5 o ot:cDjftffi-cttSPSBac*5^T» esJwJBaa 

#t«Sft, «ft<t3Sf«Jlff LTU*5. t£oX, ADMft 

[0 0 5 0] CCOct^lCUT, m£ft£&tt4MgA£:Ji. 

***1 0 16 -1 O 20 cirr 3 ^/uT& 

[0 0 5 1] c<B««tt, **i:*#S:jBafit*5t 

[0 0 5 2] B8 (C) £jR-r«fc5K* J££A£ft:l4J|i 

>y*ff^H9 (a) o 7 o i -cerates £^f&-r 

i!7 0 2 SX/t7^aifc^7X7CVDStl 0 
OOAOf^Mf^o (H9 (A) ) 
[0 0 5 3] ^('X*>> ?t >A^:0. 18w t %^\stc7 
)l$-02±m$:6 0 0 0 A<0ffSKl«Te— A3K»S:T 

^T^r-f MS7 0 3 S:B«t LT»«RftS:fT^ 7 
;R z-J Atottti 7 0 4 Z.cm.\YMm 
<Z>ff£tt2 5 0 0 AgSttl) fl Z<Dmkmm7 0 4<D 

hy< h««<D«sa*ft5esn*. (H9 

(B) ) 

[0054] se^^FttftK dCTttU 

7 0 3 £*©fflHORft;*JJi7 0 4W7X?i:^ 

x. 705^709 <^(b«i:^««< t^^axsns 

C5LTy-Xfi«7 0 5 iiHK>«« 
7 0 9 t^gei^Mi:M^n5 e SSK?**;^ 

«ffl«7 0 7 <h*7ty h««7 0 6, 7 0 8 

^^0Ses^l:M$n^c (B9 (C) ) 

[0055] tit, bi~h3k^tu— if— aass 

i^ffl^tl/- If— 3t©B8J*«rff ^ V-X««7 0 5 
<h HK>««7 0 9<&B»l|{bfcaASnfc*tttt0> 

steffctfrs. so 



l$l¥8 - 4 5 8 4 0 
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[0 0 5 6] V— If— 3t<OBa»tC«t*7-— ;K7?»7 

■Mlft»IRiLTftfta*K7 1 0ty5X7CV 
DftT7 0 0 0A©»Sl:«Ht*. -tUTJLW^XS 
£SSX, V-Xtt® 7 1 ItHK 7 1 2 SjiS 

otoipjifcffla* iKfWii«"rctic<to, H9 (d) k 
[0 0 5 7] *n^jtc^-r^Mh^>> ? x^«, 

[0058] -^JciM/ufclt 

HI 1 (D) fcST*tth9>$?;*:**B 
g^^ffllelK (v7 hUS?X^IlIK*) (^fiJ^-T^Ci: 

[0059] mmm^ ***bw4, tf— 

[0 0 6 0] HI 0 ^*|6Jfi0iJ<7>fPllXSS*"r. 
^7X1S6 0 l±JCT»©«ft;3S*M6 0 2^300 

16 0 3^5 0 0 A©IPSJcX7XTCVDteSfcH« 
EEiCVDST^lt§ 0 ^tcSftliiTTX^^^ 

*£«iil(£> 1 0 0-3 0 O^SSOiJDf^tCioXS 
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